Ectopic meningioma is a generally rare type of benign tumor that very rarely occurs in the lung.
| INTRODUCTION
Meningioma is a benign or indolent mesodermal tumor with arachnoidal cell features. These tumors mainly arise in the central nervous system (CNS) and rarely occur at extra-cranial sites, particularly in the lung. 1 To date, fewer than 60 cases of primary pulmonary meningioma (PPM) have been reported since the first case report in 1982. 2 The observation of similar genetic abnormalities has led to a discussion of a possible relationship between minute pulmonary meningothelial-like nodules (MNs) and PPM, 3 and accordingly, the differential diagnosis of MN and PPM is determined using size as a criterion (MN: <3 mm). 4 To date, only a few reports have described both cytological features and an immunohistochemical (IHC) assessment of PPM.
| CASE REPORT
An otherwise healthy 60-year-old woman who had never smoked underwent routine medical screening. A 2-cm sized solid nodule in the right lung was incidentally identified on a chest radiograph 
| MATERIALS AND METHODS
The cytological specimen obtained from transbronchial aspiration and imprint from the resected lung were fixed in 95% ethanol for 3 hours and subjected to Papanicolaou staining. A 4-μm thick formalin-fixed paraffin-embedded (FFPE) histological specimen of the resected lung was submitted for hematoxylin and eosin staining. Transferred cells from the imprint cytology specimen were subjected to IHC both manually and using an autostainer according to the manufacturers' protocols. The FFPE specimen was immunostained using an autostainer.
Antibodies against the following markers were used: epithelial membranous antigen (EMA; E29, Dako, Agilent Technology, Tokyo, Japan), progesterone receptor (PgR; 1E2, Ventana/Roche Diagnostics, Tokyo, 
| IHC examination
Tumor cells in the resected lung specimens were positive for EMA and PgR ( Figure 2B ) and negative for TTF-1 and p40. Similar results were observed on the imprint cytology, except that manual staining indicated PgR negativity (data not shown). However, positive PgR reactivity was observed in the same cytology specimen using an autostainer ( Figure 2F ).
| DISCUSSION
A summary of the present case and 57 previously published cases (Table 1) suggests that PPM tends to occur in middle-aged women Initially, in our case, imprint cytology failed to yield a positive PgR result via manual staining. However, positive PgR staining was achieved using an autostainer. As cytological samples can be suitable for IHC, it is important to guarantee stable IHC processing by using an autostainer for quality assurance. Previous reports indicate that PPM tends to express vimentin, EMA, and PgR but is generally negative for S100, CD34 and keratin (Table 1) . 6 In our case, biopsy specimens exhibited equivocal immunoreactivity for claudin-1, a positive marker of CNS meningioma. 12 In contrast to vimentin and EMA, PgR is a relatively reliable and common positive marker for meningioma; therefore, the probability of a false-negative PgR result is low. The discrepancy in our PgR staining results indicates the importance of quality assurance of IHC evaluation of a cytological specimen. We hypothesize that some of the staining conditions (eg, temperature, time, technical handling) may have affected our results. However, we
could not identify the cause of the IHC discrepancy because of sample limitations.
In conclusion, we report a rare case of PPM. To the best of our knowledge, this is the first report to describe PPM based on aspiration cytological findings and an IHC assessment. Although PPM is very rare, we should remain aware of this entity, especially when evaluating solitary peripheral lung nodules in middle-aged women. Additionally, cytological specimens should be subjected to an appropriate IHC analysis, as this is a useful differential diagnostic tool. Further studies 
